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1
RADIATOR BUSHING

CROSS-REFERENCE TO RELATED
APPLICATIONS

This application claims under 35 U.S.C. §119 priority to
and the benefit of Korean Patent Application No. 10-2013-
0046889, filed on Apr. 26, 2013, in the Korean Intellectual
Property Office, the disclosure of which is incorporated
herein by reference in its entirety.

TECHNICAL FIELD

The present disclosure relates to a radiator bushing which
is mounted on a frame of a vehicle body to support a load of
a radiator, and more particularly, to a radiator bushing devel-
oped to more efficiently attenuate vibration, which occurs in
an engine, by improving dynamic characteristics in a Z direc-
tion.

BACKGROUND

A radiator of a vehicle serves as a heat radiating plate for
cooling an engine. The radiator of a general passenger vehicle
is disposed at a front side of the vehicle in order to decrease a
temperature of the coolant which circulates in the engine and
the radiator. The heat of a coolant is radiated by utilizing the
wind generated when the vehicle travels and air blowing from
a cooling fan.

The radiator also serves as a dynamic damper that attenu-
ates vibration of the vehicle body when the vehicle idles. That
is, the radiator releases vibration energy by synchronizing a
main frequency (explosion excitation frequency) of the
engine when the vehicle idles.

As regards values of dynamic characteristics of a radiator
bushing in an X direction (left and right direction of the
vehicle body)orinaY direction (forward and rearward direc-
tion of the vehicle body), vibration isolation performance
tends to improve as a value of dynamic characteristics
becomes smaller. In order for the radiator to serve as a
dynamic damper, a value of the dynamic characteristics of a
bushing, which connects the vehicle body and the radiator, in
a 7 direction (up and down direction of the vehicle body)
needs to be particularly determined as a more important factor
in terms of'isolation and attenuation of vibration compared to
values of dynamic characteristics in the X direction and the Y
direction.

Therefore, in order to improve noise, vibration, and harsh-
ness (NVH) performance of the vehicle, the radiator bushing
needs to be designed considering the aforementioned factor.

However, because of restrictive conditions such as size,
disposition structure, and interval of the radiator and a FEM
(front end module), space and size for mounting the radiator
bushing are restrictive at the time of designing the radiator
bushing.

FIG. 1 illustrates a structure of a radiator bushing in the
related art. Referring to FIG. 1, a radiator bushing 1a, which
is mounted in a small or medium sized passenger vehicle, has
a structure in which the radiator bushing 1a is mounted on a
frame 4 of the vehicle body, and a radiator pin 3 is mounted
thereon. A metallic stopper 2a is disposed in a portion where
the radiator bushing 1a is mounted on the frame 4 of the
vehicle body. Similarly, a radiator bushing 15, which is
mounted in a large or medium sized vehicle, also has a struc-
ture in which the radiator bushing 15 is mounted on the frame
4 of the vehicle body, and the radiator pin 3 is mounted
thereon. The structure describes a metallic stopper 25 having
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2

a size greater than that of the metallic stopper 2a, and a
concavely recessed portion is formed on the radiator bushing
15 so that the radiator pin 3 may be further elastically moved
in the X and Y directions.

When comparing the two types of radiator bushings with
each other, because the radiator bushing 1¢ mounted in the
small or medium sized vehicle is less elastically deformed in
the Z direction as well as the X and Y directions, an effect of
attenuating vibration is relatively low. In contrast, because the
radiator bushing 15 mounted in the large or medium sized
vehicle is relatively more deformed in the X and Y direction
ata “T” portion, the effect of attenuating vibration needs to be
further improved.

Meanwhile, space for mounting the radiator is insufficient
at a front side of the vehicle where the radiator is mounted,
which has been a restrictive condition at the time of designing
the radiator bushing. In addition, dynamic characteristics val-
ues inthe X andY directions are always higher than that in the
Z direction. Therefore, unnecessary vibration is transferred to
the X and the Y directions when the engine idles, thereby
deteriorating the NVH (noise, vibration, and harshness) per-
formance.

SUMMARY

The present disclosure has been made in an effort to pro-
vide a radiator bushing capable of more efficiently determin-
ing dynamic characteristics in an X direction and Y direction
corresponding to vehicle characteristics, satisfying durable
performance of a single item and securing the degree of
freedom of tuning thereof by improving dynamic character-
istics in a Z direction without increasing the size of the radia-
tor bushing.

An aspect of the present disclosure is a radiator bushing,
which is mounted in a vehicle body to support a load of a
radiator and configured so that a pin of the radiator is inserted
into a center hole penetrating in a vertical direction. The
radiator bushing includes: a mounting portion having an outer
side fixed to the vehicle body and formed in a ring shape. A
center core stands vertically at a center of the mounting por-
tion and has a center hole. A support portion has an inner side
connected to the center core, and an outer side connected to an
inner circumferential surface of the mounting portion. The
support portion includes a first support portion extending
downward from an upper end of the center core, and a second
support portion extending downward from the first support
portion and connected to the inner circumferential surface of
the mounting portion. An inclined angle a. of the first support
portion and an inclined angle {3 of the second support portion
are different.

Inthe exemplary embodiment of the present disclosure, the
inclined angle of the first support portion may be greater than
the inclined angle of the second support portion such that the
first support portion stands more vertical than the second
support portion.

The upper end of the center core may be formed to protrude
upward from the mounting portion, the radiator bushing may
comprise a synthetic resin material having elasticity, and a
ring shaped stopper comprising a material having rigidity
higher than that of a material of the radiator bushing may be
mounted inside the mounting portion.

One or more drain holes may be perforated in the support
portion.

The support portion according to an example of the present
disclosure is configured in the two-stage structure having
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different inclined angles such that a direction ratio (a Z-axis
direction to an X-axis direction and a Y-axis direction) may be
easily adjusted.

Because the stopper is provided, durability of the radiator
bushing may be improved, and an amount of behavior may be
controlled.

Abrasion or deformation of a material due to freezing or the
like may be suppressed because of the drain hole, and char-
acteristics of the radiator bushing may be tuned in accordance
with a size and a disposition.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 are views illustrating an aspect of a cross-section in
which radiator bushings of the related art are mounted.

FIG. 2 is a view illustrating a partially cut state for showing
an inside aspect of a radiator bushing according to an exem-
plary embodiment of the present disclosure.

FIG. 3 is a plan view of the radiator bushing according to
the exemplary embodiment of the present disclosure.

FIG. 4 is a cross-sectional view of the radiator bushing
according to the exemplary embodiment of the present dis-
closure.

FIG. 5 is a partially enlarged view of FIG. 4.

FIG. 6 is a view in which directions of behaviors of a first
support portion and a second support portion are indicated.

DETAILED DESCRIPTION OF THE
EMBODIMENTS

A radiator bushing 100 of the present disclosure, manufac-
tured with a material having elasticity, such as a synthetic
resin or a synthetic rubber material, is mounted in the vehicle
body to support aload of aradiator. A radiator pin 50 mounted
on the radiator is inserted into a center hole 31 penetrating in
avertical direction. Further, the radiator bushing 100 includes
amounting portion 10, a center core 30, and a support portion
20.

Hereinafter, the radiator bushing according to an exem-
plary embodiment of the present disclosure will be described
in more detail with reference to the drawings.

Referring to FIGS. 2 to 4, the mounting portion 10 includes
a ring shaped stopper 40 manufactured with metallic or syn-
thetic resin material having rigidity higher than that of the
radiator bushing 100, and formed in a ring shape so that an
outer side of the mounting portion 10 may be fixed to the
vehicle body. An inner circumferential surface of the mount-
ing portion extends to form the support portion 20 inward, and
the center core 30, which stands vertically at a center of the
mounting portion 20 and has the center hole 31, is formed
inside the support portion 20.

Therefore, the support portion 20 has an inner side con-
nected to the center core 30, and an outer side connected to the
inner circumferential surface of the mounting portion 10.

The support portion 20 includes a first support portion 20a
extending downward from an upper end of the center core 30,
which protrudes upward from the mounting portion 10, and a
second support portion 206 extending downward from the
first support portion 20a and connected to the inner circum-
ferential surface of the mounting portion 10. An inclined
angle o of the first support portion 20a and an inclined angle
[ of the second support portion 205 are different.

Referring to FIG. 5, the inclined angle o of the first support
portion 20q is greater than the inclined angle [} of the second
support portion 205 such that the first support portion 20a
stands more vertical than the second support portion 204.

10

15

20

25

30

35

40

45

50

55

60

65

4

In addition, the radiator bushing 100 has one or more drain
holes 21 perforated in the support portion 20 and spaced apart
from each other so that rain water and/or alien substances may
be drained downward.

As illustrated in FIG. 6, in the radiator bushing 100 of the
present disclosure, the first support portion 20a moves along
the @ direction similar to an X direction (left and right
direction of the vehicle body) and a Y direction (forward and
rearward direction of the vehicle body), and the second sup-
port portion 2056 moves along the @ direction similarto a Z
direction (an up and down direction of the vehicle body).

That is, when force and/or vibration is transferred through
the radiator pin 50, a characteristic of attenuating the force
and the vibration in the X and Y directions is determined by
the first support portion 20a, and an attenuation characteristic
in the Z direction is determined by the second support portion
205b. Therefore, the attenuating characteristic in the Z direc-
tion (dynamic characteristics and/or static characteristics)
may be more easily tuned by adjusting a thickness and an
angle of the first support portion 20a.

A head of the radiator pin 50 may be formed wider by “S”
than a head of the related art in order to control a behavior in
the up and down direction (the Z direction).

The radiator bushing 100 may secure a higher degree of
freedom in design in comparison with a structure of the
related art.

That is, rigidity in a horizontal direction (the X and Y
directions) is lowered in comparison with the structure of the
related art such that the radiator bushing 100 serves as a
dynamic damper, and a side effect (vibration in the X and Y
directions) is minimized to secure the degree of freedom of
design, thereby improving an effect of attenuating vibration
when the engine idles.

Characteristics of attenuating vibration may be separated
by the X, Y, and Z directions in accordance with vibration
characteristics, and as a result, the radiator bushing may be
freely tuned (designed) for each type of vehicle.

Meanwhile, the exemplary embodiments of the present
disclosure disclosed in the present specification are only spe-
cific examples for easy understanding of the present disclo-
sure and is not limited thereto. A person skilled in the art
would recognize that besides the exemplary embodiments
disclosed herein, various modifications can be made based on
the technical spirit of the present disclosure.

What is claimed is:

1. A radiator bushing, which is mounted in a vehicle body
to support a load of a radiator so that a pin of the radiator is
inserted into a center hole penetrating in a vertical direction,
the radiator bushing comprising:

amounting portion having an outer side fixed to the vehicle

body and formed in a ring shape;

a center core standing vertically at a center of the mounting

portion and having the center hole; and
a support portion having an inner side connected to the
center core, and an outer side connected to an inner
circumferential surface of the mounting portion,

wherein the support portion includes a first support portion
extending downward from an upper end of the center
core, and a second support portion extending downward
from the first support portion and connected to the inner
circumferential surface of the mounting portion, and an
inclined angle of'the first support portion and an inclined
angle of the second support portion different,

wherein the first support portion and the second support

portion are connected to each other in an angulate form
and have a two-stage structure, and
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the upper end of the center core protrudes upwardly to be
higher than an upper end of the mounting portion, and

wherein the inclined angle of the first support portion is
greater than the inclined angle of the second support
portion such that the first support portion stands more 5
vertical than the second support portion.

2. The radiator bushing of claim 1, wherein, the radiator
bushing comprises a synthetic resin material having elastic-
ity, and a ring shaped stopper comprising a material having
rigidity higher than that of the radiator bushing is mounted 10
inside the mounting portion.

3. The radiator bushing of claim 2, wherein one or more
drain holes are perforated in the support portion.
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